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(57) Abstract 

The present invention proposes a transmission method for transmitting data in a telecommunication network (NW), said 
telecommunication network comprising at least one access network (RAN) adapted to transmit data to/from at least one terminal device 
(MS) and a core network (CN, MSC, GW/TC), which are connected to each other via a first interface flu), wherein said data are exchanged 
via said first, interface flu) using a real-time transfer protocol (RTP). Preferably, said real-time transfer protocol complies with ITU-T 
H.225 and ITU-T H.323 Recommandations. Consequently, transmission resources available on said first interface can be effectively and 
economically used, since the RTP protocol conforming to ITU-T H.323 Recommandation is adapted to handle discontinous transmission. 
Moreover, interoperability of the radio telecommunication network wiht an Internet protocol based network can be improved, since the 
gateway functionality can significantly be reduced due to data being transmitted between the telecommunication network and the Internet 
protocol based network being in the same data format, so that hardly any transcoding is required. The invention also proposes a corresponding 
telecommunication network. 
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TRANSMISSION METHOD IN A MOBILE COMMUNICATION SYSTEM 
FIELD OF THE INVENTION 

The present invention relates to a transmission method for 
transmitting data in a telecommunication network and also 
to a corresponding telecommunication network. Particularly, 
the present invention relates to such a method to be 
adopted in mobile telecommunication systems . 

BACKGROUND OF THE INVENTION 

In currently used mobile radio telecommunication systems 
such as the existing GSM system, radio resources are 
limited due to the limited radio spectrum available and/or 
reserved for such purposes. The saving of radio resources 
is achieved by the usage of codecs (encoding-decoding 
devices) which operate at low bit rates. Namely, with such 
low-bit-rate codecs, the transmission rate on a radio 
interface is reduced to / expanded from 13 kbps in current 
GSM systems. 

Furthermore, existing mobile radio telecommunication 
networks like GSM networks have to co-operate with existing 
25 public switched telephone networks PSTN such as the 

currently spreading ISDN network (Integrated Services 
Digital Network) . 

However, ISDN-PSTN networks primarily use a representation 
30 for speech data of 64 kbps in pulse code modulation (PCM) , 
while the mobile radio telecommunication network uses the 
above mentioned 13 kbps representation. 

Hence, interoperability at an interface I/F between the two 
35 types of networks has to be provided for, which is achieved 
by an interworking function unit also referred to as IWF 
unit or gateway unit (GW) . 
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In case a call is forwarded from the ISDN-PSTN network to a 
mobile station MS as a radio terminal device of the radio 
telecommunication network (and vice versa) , a speech coding 
5 functionality is required on both sides, i.e. on the 
network side and on the terminal device side. Namely, 
speech data of a call forwarded from the ISDN-PSTN network 
have to be coded in the network side for transmission via • 
the radio interface (air interface Um) , and if speech data 
10 of "an answer" are transmitted from the terminal device 
side, the speech data have likewise to be coded for 
transmission via the air interface. 

Such a transmission of coded speech using time divisional 
15 multiplexing (TDM) between the radio access part or access 
network of the telecommunication network (e.g. a base 
transceiver station) and a speech codec part (e.g. 
transcoder and/or Transcoding Rate and Adaptation Unit 
TRAU) associated to, for example, a Mobile Services 
20 Switching Center MSC as a part of a core network of the 
telecommunication network, according to GSM, is effected 
using so-called TRAU frames (for details, reference is made 
to GSM 08.60) . 

25 Now, if a call is established between two terminal devices 
MS_A and MS_B, speech data transmitted there between are 
normally transcoded twice. Namely, firstly speech is 
encoded in the terminal device MS_A and subsequently 
decoded in the network. Thus, the speech data are present 

30 in the 64 kbps PCM format. Thereafter, the speech is 
encoded again in the network for transmission to the 
terminal MS_B, where it is decoded upon being received. 

Thus, the coding is performed twice, while such double 
35 coding adversely affects the quality of transmitted speech, 
which of course, is undesirable. 
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In order to prevent such coding being performed twice (also 
referred to as tandem coding) , the European 
telecommunication Standards Institute (ETSI) has 
standardized a feature named Tandem Free Operation TFO, 
5 which is specified in detail in GSM 04.53. In short, it can 
be said that this TFO operation is based on an in-band 
signaling within the speech data stream of 64 kbps . 

Herein above and up to now, a description has been made 
10 with only the mobile radio telecommunication network and a 
PSTN network such as the ISDN- PSTN being considered. 

However, in most recent times also information networks 
like the Internet have widely spread and offer a number of 
15 increasingly used services. Such networks are based on a 
so-called Internet Protocol (IP) . With such IP based 
networks, it is currently already possible to transmit 
speech data (either low bit-rate coded or PCM coded) . 

20 Nevertheless, the interoperability of such IP based 
networks with the currently existing radio 
telecommunication networks is rather limited and not 
optimal . 

25 Interoperability between IP based networks and the 

currently existing (GSM based) radio telecommunication 
networks has been enhanced by using the above mentioned TFO 
method also in this respect. 

30 However, although enhanced, this is not an optimum 

solution, since due to the adopted in-band signaling a 
connection (i.e. transmission channel) is rather slowly 
established and a minor speech degradation is still 
present . 

35 

Current developments are directed to so called third 
generation telecommunication systems, which are also 
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referred to as UMTS (Universal Mobile Telecommunication 
System) systems. 

However, while these UMTS systems are currently under 
5 development, there are no definite standards in terms of 
how the interoperability between those third generation 
telecommunication networks and IP based networks is to be 
assured and/or improved in comparison to existing 
telecommunication networks. Also, currently there are no 
10 specifications as regards the speech data transmission 

within a third generation network, i.e. speech transmission 
between a radio access network and a corresponding core 
network, which form together a UMTS network. 

15 SUMMARY OF THE INVENTION 

Hence, it is an object of the present invention to provide 
a method for transmitting data in a telecommunication 
network, and a corresponding telecommunication network, 
20 which assures an improved and simplified interoperability 
of a telecommunication network with other networks . 

According to the present invention, this object is achieved 
by a transmission method for transmitting data in a 

25 telecommunication network, said telecommunication network 
comprising at least one access network adapted to transmit 
data to/ from at least one terminal device and a core 
network, which are connected to each other via a first 
interface, wherein said data are exchanged via said first 

30 interface using a real-time transfer protocol. 

Preferably, said real-time transfer protocol complies with 
ITU-T H.225 and ITU-T H.323 Recommendations. 

35 Also, according to the present invention this object is 
achieved by a telecommunication network, comprising at 
least one access network adapted to transmit data to /from 
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at least one terminal device via a first interface, and a 
core network including at least one access network control 
device having a gateway interworking function unit adapted 
to provide at least a second interface to at least one 
5 other network, wherein said core network further comprises 
a transcoding function unit adapted to transcode said data 
transmitted via said first interface to data transmitted 
via said second interface, said transcoding function unit 
being combined with said gateway interworking function 
10 unit. 

Favorable further refinements of the present invention are 
defined in the dependent claims. 

15 Thus, with the present invention being implemented in a 

UMTS (third generation) telecommunication network, improved 
and simplified interoperability of a telecommunication 
network with other networks such as ISDN- PSTN or IP based 
networks is assured. 

20 

Moreover, since all data transmission (of circuit switched 
services) within the third generation network is 
transmitted in coded format using the RTP protocol, no 
transcoding is required. Also, in case data are transmitted 

25 to or from an IP based network, no transcoding is required, 
since IP based networks already adopt the real time 
transmission RTP protocol . Only in case data are 
transmitted to or from the telecommunication network from 
another network such as the ISDN-PSTN network, transcoding 

30 is required. Therefore, the transcoding functional unit can 
be arranged to be provided only at the gateway unit of the 
telecommunication network 

Thus, the gateway function to be implemented in a gateway 
35 unit is almost zero, which reduces the costs of the gateway 
functional unit. 
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Furthermore, since the RTP protocol conforming to ITU-T 
H.323 has an inherent capability to handle discontinuous 
transmission (DTX) , transmission resources to be utilized 
in the Iu interface between core network and access network 
can be economically used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more readily understood with 
reference to the accompanying drawings, in which 

Fig. 1 schematically shows a possible architecture for a 
radio telecommunication network of the third generation 
with the present invention being implemented. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The present invention will now be described in detail with 
reference to the Fig. 1 of the drawing. 

Prior to describing the network architecture with the 
transmission method according to the present invention 
being implemented, it should be noted that two assumptions 
are made. 

Firstly, it is assumed that a transcoding function or 
transcoding functional unit TC is located at a side of a 
core network CN. (This is in a way similar to currently 
existing systems, in which the above mentioned TRAU is 
located closely to a mobile services switching center MSC 
as an access network control device.) 

Secondly, the description starts from the assumption that 
codec devices used for coding/decoding data to be 
transmitted on a chosen transmission medium are the same, 
i.e. particularly, an IP based network IP_NW and a third 
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generation radio telecommunication network NW use the same 
media codecs . 

A telecommunication network NW such as for example a radio 
5 telecommunication network of the third generation (UMTS 
network) consists of an access network AN and a core 
network CN. The access network and the core network are 
interconnected by a first interface I/F also known as Iu- 
Interface Iu-I/F. 

10 

The access network AN consists of at least one radio access 
network unit RAN_1 , RAN_2, each of which is adapted to 
communicate with at least one terminal device MS. Such 
communication is effected via a fourth interface I/F. In 
15 case of a radio telecommunication network, this interface 
is referred to as air interface or Um Interface Um-I/F. A 
radio access network unit RAN may consist for example of 
base transceiver devices and/or base transceiver device 
controller devices . 

20 

The core network CN consists of at least one access network 
control device MSC, also referred to as mobile services 
switching center. Furthermore, at least one access network 
control device is adapted to provide a gateway interworking 
25 function GW, to thereby provide at least a third interface 
to at least one other network. In case there are at least 
two access network control devices MSC, data are exchanged 
there between via a second interface I/F also referred to 
as E interface E-I/F. 

30 

Via the gateway function, a third interface to at least one 
other network is established to interoperate with such 
other networks. Fig. 1 shows as typical examples an 
interface I/F (64kbps, PCM) to an ISDN_PSTN network, as well 
35 as an interface I/F(RTP) to an Internet Protocol based 

network also referred to as IP network IP_NW. Although Fig. 
1 shows one of such other networks only, it should be noted 
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that more than one network of each type can interoperate 
with the telecommunication network with the transmission 
method according to the present invention being 
implemented. Also, the IP based network IP_NW can be the 
5 Internet, but also an Intranet. 

Moreover, as shown in Fig. 1, an access network control 
device MSC adapted to provide said gateway interworking 
function GW is additionally adapted to perform a 
10 transcoding TC between data present in the pulse code 

modulated data format and the data present in the real-time 
transfer protocol format. 



According to the present invention, a transmission method 
15 is implemented in such a network, according to which speech 
and other circuit switched services such as audio and video 
services is transmitted in the first interface Iu-I/F 
between the access network AN (or a radio access network 
unit RAN) and the core network CN (or an access network 
20 control device MSC) using a real time protocol RTP as a 
framing method in this interface. 

Preferably, the RTP protocol complies with ITU-T H.225 and 
ITU-T H.323 Recommendations. (ITU-T H.225 recommendation 
25 specifies multiplexing for services on local area networks 
(LANs) without guaranteed quality of service (QoS) ; ITU-T 
H.323 recommendation specifies visual telephone systems and 
equipment for local area networks (LANs) without guaranteed 
quality of service (QoS).) 

30 

This can be done, since some kind of frame and control 
protocol is required anyway for the Iu interface Iu-I/F. 
Hence, the RTP protocol can be used for this purpose. In 
consequence, the access network AN and/ or an access network 
35 unit RAN_1, RAN_2 can be regarded as representing a so- 
called H.323 terminal to the core network CN. Furthermore, 
the H.323 protocol provides an inherent capability to 



WO 00/54526 PCT/EP99/01 61 5 

- 9 - 

handle discontinuous transmission. Hence, transmission 
resources that are utilized in the interface Iu-I/F can be 
used economically. 

5 Furthermore, also data transmitted on the interface E-I/F 
between respective access network control devices MSC are, 
according to the present invention, transmitted using the 
RTP format. 

10 Fig. 1 illustrates a case in which the RTP connections are 
terminated in the radio access network units RAN_1, RAN_2, 
respectively, so that the data transmission using the RTP 
. protocol is not used up to the terminal devices MS. 

Nevertheless, RTP as a transmission method could be easily 

15 adapted to be used for mobile stations as the terminal 
devices MS, too. Then, a terminal MS would represent a 
H.323 terminal with a circuit switched bearer, and RTP 
transmission would also be used for transmission over the 
air interface Um-I/F. 

20 

Also, not only the RTP protocol could be used, but also the 
RTCP (Real-time Transmission Control Protocol) could be 
used. 

25 Now, the network's NW architecture and the adopted 
transmission methods on the respectively existing 
interfaces have been described so far. Thus, the different 
types of possible calls or data transmissions which may 
occur are described, together with the advantages resulting 

30 from the transmission method of the present invention being 
implemented. 

Firstly, a call from a terminal MS to another terminal MS 
is considered (MS-MS-call) . In such a case, all calls, 
35 requiring real-time processing, are handled within the 

network NW and are transmitted via the respective interface 
(Iu-I/F, E-I/F) in coded format using the RTP protocol 
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implemented for these interfaces. Thus, no transcoding is 
required. 

Secondly, a call to/ from a terminal device MS to a terminal 
5 (not shown in Fig. 1) associated to another network is 

considered (non-MS-MS-call) . In such a case, the respective 
call is routed from/ to the terminal MS via the network NW 
through at least the access network control device MSC 
which is provided with the gateway GW / transcoding TC 
10 function to/ from the external network such as the 

illustrated ISDN_PSTN network or IP network IP_NW. Thus, 
the transcoder functionality can be combined with the 
gateway function. 

15 Furthermore, if in this case a call is established to/ from 
a terminal device MS from/ to the IP network, there is in 
addition no need to implement the RTP protocol in the 
gateway, i.e. to perform a protocol adaptation at the 
interface to the IP network IP_NW, since the call 

20 originating/ terminating from/ to the telecommunication 

network NW of the so-called third generation is already 
present in the RTP format. In conjunction with the above 
second assumption, this means that the gateway 
functionality between an IP based network IP_NW and the 

25 telecommunication network NW could be negligible and be 
regarded as being almost zero for this type of calls. 

Thus, as described herein before, according to the present 
invention the RTP protocol can be effectively used for 

30 circuit switched services in the Iu interface as well as in 
the E- interface within a third generation telecommunication 
network. Also, a transcoding functionality and a gateway 
functionality can be implemented in an integrated manner at 
an access network control device such as an gateway MSC. 

35 The main advantages resulting from the transmission method 
as proposed by the present invention reside in that tandem 
free operations (TFO operations) can be easily established, 
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with the transcoder device or transcoding functionality 
being located in the core network CN. 

Also, due to the present invention, the interoperability of 
telecommunication networks NVJ particularly with Internet 
Protocol based IP networks IP_NW is significantly enhanced. 

The present invention proposes a transmission method for 
transmitting data in a telecommunication network NW, said 
telecommunication network comprising at least one access 
network RAN adapted to transmit data to/ from at least one 
terminal device MS and a core network CN, MSC, GW/TC, which 
are connected to each other via a first interface Iu, 
wherein said data are exchanged via said first interface Iu 
using a real-time transfer protocol RTP. Preferably, said 
real-time transfer protocol complies with ITU-T H.225 and 
ITU-T H.323 Recommendations. Consequently, transmission 
resources available on said first interface can be 
effectively and economically used, since the RTP protocol 
conforming to ITU-T H.323 Recommendation is adapted to 
handle discontinuous transmission. Moreover, 
interoperability of the radio telecommunication network 
with an Internet protocol based network can be improved, 
since the gateway functionality can significantly be 
reduced due to data being transmitted between the 
telecommunication network and the Internet protocol based 
network being in the same data format, so that hardly any 
transcoding is required. The invention also proposes a 
corresponding telecommunication network. 

It should be understood that the above description and 
accompanying figures are merely intended to illustrate the 
present invention by way of example only. The preferred 
embodiments of the present invention may thus vary within 
the scope of the attached claims. 
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CLAIMS 

1. A transmission method for transmitting data in a 

5 telecommunication network (NW) , said telecommunication 

network comprising at least one access network (AN, RAN_1; 
RAN_2) adapted to transmit data to/ from at least one 
terminal device (MS) and a core network (CN, MSC, GW/TC) , 
which are connected to each other via a first interface 
10 (Iu) , wherein said data are exchanged via said first 

interface (Iu) using a real-time transfer protocol (RTP) . 

2. A transmission method according to claim 1, wherein said 
real-time transfer protocol complies with ITU-T H.225 and 

15 ITU-T H.323 Recommendations. 

3. A transmission method according to claim 1, wherein said 
data transmitted are data of circuit switched services. 

20 4. A transmission method according to claim 3, wherein said 
data comprise speech data. 

5. A transmission method according to claim 3, wherein said 
data comprise audio and video data. 

25 

6. A transmission method according to claim 1 or 2, wherein 
said core network (CN) comprises at least two access 
network control devices (MSC) interconnected via a second 
interface (E) , and data are exchanged via said second 

30 interface (Iu) using said real-time transfer protocol 
(RTP) . 

7. A transmission method according to claim 1 or 2, wherein 
said core network (CN) comprises at least one access 

35 network control device (MSC) adapted to provide a gateway 
interworking function (GW) , to thereby provide at least a 
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third interface to at least one other network (IP-NW, PSTN- 
ISDN) . 

8. A transmission method according to claim 7, wherein said 
at least one other network (IP-NW) is operated based on an 
Internet Protocol (IP) , and data are exchanged via said 
third interface (I/F(RTP>) using said real-time transfer 
protocol (RTP) . 

9. A transmission method according to claim 7, wherein said 
at least one other network (PSTN-ISDN) is operated 
according to an ISDN protocol, and data are exchanged on 
said third interface in a pulse code modulated data format 
(PCM) , and said access network control device (MSC) adapted 
to provide said gateway interworking function (GW) is 
additionally adapted to perform a transcoding (TC) between 
data present in the pulse code modulated data format and 
the data present in the real-time transfer protocol format. 

10. A transmission method according to claim 1, wherein 
said telecommunication network is a radio telecommunication 
network . 

11. A transmission method according to claim 1, wherein 
data are transmitted between said at least one access 
network (AN, RAN_1, RAN_2) and said at least one terminal 
device (MS) via a fourth interface (Dm) using said real- 
time transfer protocol (RTP) . 

12. A telecommunication network (NW) , comprising 

at least one access network (AN, RAN_1; RAN_2) adapted 
to transmit data to/ from at least one terminal device (MS) 
via a first interface (Dm-I/F) , and 

a core network (CN, MSC, GW/TC) including at least one 
access network control device (MSC, GW/TC) having a gateway 
interworking function unit (GW) adapted to provide at least 
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a second interface (I/F) to at least one other network (IP- 
NW, PSTN-ISDN) , wherein said core network further comprises 

a transcoding function unit (TC) adapted to transcode 
said data transmitted via said first interface (Ota-I/F) to 
5 data transmitted via said second interface (I/F) , said 

transcoding function unit being combined with said gateway 
interworking function unit (GW) . 
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